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TOM TAT

Mb hinh vat ly dwoc xay dwng cho may trén cd mét truc vit con dirng bao gdm hai méd hinh: mé hinh vat ly xac
dinh cong suét cho ho may trén cé mét truc vit cdn va mé hinh vat ly xac dinh ndng sut cho ho may trén cé mét truc
vit con. Dwa vao mé hinh vat ly nay, xay dwng dwoc day may tron ddng dang véi may trén da nghién ctu ti wu cac
théng sb. Rat ngén qué trinh nghién ciu dbi véi cac loai md hinh may khac nhau nhdm ting nang suét trong tinh
toan thiét ké ché tao may ma van cé duwgc mét ho may trén cd mét truc vit con co ché dé lam viéc tdi wu phu hop véi
cac cong suét va nang suét khac nhau.

Tw khoa: May tron mét truc vit cdn, mo hinh vat ly.
Phisical Model of the Vertical Cone-Shaped Screw Mixer

ABSTRACT

Physical model built for the vertical cone-shaped screw mixer consists of two physical models to determine the
capacity and productivity of the vertical cone-shaped screw mixer. Based on the physical models we built vertical
cone-shaped screw mixers identical with that of optimum parameters. Research process for the different machine
models to raise productivity in calculating, design, manufacturing can be shortened but vertical cone-shaped screw

mixers with optimal work fitting to the different power and productivity could be achieved.

Keywords: Physical model, vertical cone-shaped screw mixer.

1. DAT VAN DE

Trong linh vuc ché& bién thiic an cho chan
nuodi, ddc biét 1a chian nudi gia sdc, khau quan
trong la tron thtic an thé, thé - tinh con rat
nhiéu han ché, linh vuc nghién cttu chuyén sau
chua c6 nhiéu va chua céng b két qua. Viéc
nghién ctu méi chi diing lai & viéc thiét k&, ché&
tao mAu may tron hén hop thtc &n thé (phu
phAm néng nghiép, cd, rom,..) véi thiic &n tinh.
Vi vay, can c6 cong trinh nghién ctiu chuyén sau
“nghién ctiu cac théng s6 tdi wu clia may tron co
mot truc vit cén ding bang phuong phap qui
hoach thuc nghiém”. Céng trinh da cho cac két
qud nghién c@tu t6i vu ctia miu may khéng
nhiing vin dam bao ding chi tiéu vé do tron déu

ctia hén hgp ma con dap ng nhu cau vé miic chi
phi niang lugng riéng nhé nhat. D6 1a két qua
rat nhiéu nha san xuit mong dgi, tit d6 c6 mdt
cai nhin téng quat vé ché d6 lam viéc hiéu qua
ctia linh vuc tron theo nguyén ly tron cac vat
lidu déo. V6i mong mudn san xuat hang loat cac
miu may tron thic an tho, thoé - tinh theo
nguyén ly tron cac vat liéu déo, can xay dung
mé hinh vat Iy biang mé hinh héa theo phuong
phap dong dang va phan tich thd nguyén dé
nghién ctu thuc nghiém trén mé hinh cia mot
hién tugng thay vi nghién c@u truc tiép hién
tugng 4y & dang tu nhién. Do dé, phai xay dung
mo hinh sao cho nhiing k&t qua thi nghiém trén
mé hinh c¢6 thé ap dung tinh toan trén thuc thé
“thuyc dia”. Bai bao giéi thiéu mé hinh vat 1y xéac
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dinh c6éng suit va ning suit cho ho may tron co
va lap duge day may tron c6 mot truc vit con véi
nhiing thong s6 lam viéc t6i uu.

2. PHUONG PHAP NGHIEN CUU

Phuong phap mé hinh vat ly: co s6 cua
phuong phap mé hinh vat Iy 1a Iy thuyét dong
dang va phép phén tich thi nguyén. Theo dinh
nghia Péng dang 1a phép bién ddi tuyén tinh.
Hai hé dong dang véi nhau néu tat ca cac dai
lugng didc trung c6 cung thi nguyén, c6 chung
toan t bién d6i tuyén tinh, trusng hop nay goi
la dong dang toan phan. Néu cé it nhat mot
trong cac dai lugng d6 khong cuing toan tu bién
ddi tuyén tinh thi goi 1a hai hé chi déng dang
riéng phan. Xuat phat ly thuyét déng dang ctua
Huchmann va Kinpitscher, diéu kién can va du
cua dong dang la: “Néu hai hé c6 cac chuan so
dong dang bing nhau thi déng dang véi nhau”.
Nhu vay, dé cac ho may tréon dong dang véi
nhau, ching cin c¢6 chung chuén s6 déng dang.
Tl cac chuén s6 dong dang duge lap tit mé hinh
vat Iy vé cong sudt va ning suat sé& xay dung
dugc cac dic trung kinh té& - k§ thuat cho ho cac
may tron nghién ctu.

3. KET QUA VA THAO LUAN
3.1. May mo6 hinh

M6 hinh may dugc st dung dé xay dung day
may tron cé mot truc vit con ding théa man ché
do téi vu ctia bai toan téi vu héa da muc tiéu.
Céac thong sd ciia may tron c¢éd mot truc vit con
bao gém:

- Cac thong s8 hinh hoc bao gém:

Duong kinh ctia thung tron: D = 1800 mm

Chiéu cao thung tron: L = 1200 mm

Puong kinh vit tréon: d = 700 mm

Budc vit: S =420 mm

Bé rong canh vit: b = 250 mm

Géc nghiéng ctia phan hinh cén: a = 65 do

- Cac thong s6 dong hoc bao gém:

Téc d6 quay cua truc vit: n = 284 vong/phiit

Thdi gian tron mot mé: t = 1,6 phit
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- Cac thong s6 khac bao gom:

Khoéi lugng mot mé tron: q = 116,4 kg

Cong sudt cAn thiét dé tron: N = 10 kW
Miic tiéu thu dién néng riéng: Ar = 9,77 kWh/t
Do tron déu ctia hon hop: k = 82,34 %.

3.2. M6 hinh vat 1y xac dinh céng suat cho
ho may trén ¢6 mdt truc vit cén

Cong suat chi phi cho qua trinh trén hd hop
¢d mot truc vit con ding phu thudc vao cac
thong s6 hinh hoc, thong s6 dong hoc va cac
thong s6 doéng luc hoc dic trung cho may. Do
vay, cong sudt N chi phi cho qua trinh trén hén
hop 6 may tron cd mot truc vit con 13 ham s6 caa
céc bién s6 sau:

N=f(g,v,D,L,d, S, b, n, g, k, a)

Trong dé:

g: gia toc trong trudng (m/s?)

y: khéi lugng thé tich ctiia hon hop (kg/m?)

D: duong kinh ctia thung tron (mm)

L: chiéu cao cta thung trén (mm)

d: duong kinh vit tréon (mm)

S: budc cua vit tron (mm)

b: bé rong canh vit (mm)

n: téc do6 quay cua truc vit (vong/phtt)

¢: hé s6 chia vat liéu (hé s6 nap day)

k: d% tré déu ctua hdn hop (%)

a: géc nghiéng ctia phan hinh con (d0)

Do hé s6 chiia ¢, d6 tron déu cua hén hgp k
va goéc nghiéng ctia phan hinh cén o la cac dai
lugng khéng thii nguyén nén ta dit cac chuédn s6
T, = 0, m = k, 1, = o dé loai bd ¢, k va a ra khdi
khong gian bién dé 14p ma tran thd nguyén (ay).

Cac dai lugng Dy L, d, S, b ¢6 cung tha

A A A Z ~ g
nguyén nén lap cac chuan s6:

T, = L Ty = d T. = S T, = b
"D D D" D
va loai bd L, d, S, b ra khéi khong gian bién dé

lap ma tran thié nguyén (a;,)

Lap ma tran thd nguyén véi cac dai lugng
con lai nhu bang 1.
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Hinh 1. M6 hinh may trén cé mot truc vit con

Bang 1. Ma tran thi nguyén

| 1 2 3 4 5
Pai lvgn
" The nguyéna o N 9 v D M
1 M 1 0 1 0 0
2 L 2 1 -3 1 0
3 T -3 2 0 0 1

Hang cia ma tran th@ nguyén va cua ma
A N A A AR
déu bang ba. Vay chuan sb6 can

rXr

tran con (ay,)
timlAp=n-r=5-3=2. Do vay, can thiét
chon hai b6 nghiém tu do.
Viét hé phuong trinh cho bai toan nay:
1xk;; +1xk;; =0

2><klj +1><k2j —3><k3i +1><k4j -0 @
—3xky; —2xky; —1xks; =0

Khi j = 1, ta chon k;; = 1, chon ky, = 0, thay
cac gia tri nay vao hé phuong trinh (1) dugc:

1+k; =0 Ky, =-1
2-3xky,+k,=0 < k,=-5
_3_k5120 k51:—3

Khi j = 2, ta chon ky, = 1, chon k;, = 0, thay
cac gia tri nay vao hé phuong trinh (1) dugc:

O+k;, =0 ky, =0
0+1-3xk,,+k,, =0 < K, =-1
-2-k;, =0 ks, =2

Lap ma tran thi nghiém qua bang 2.

3.3. M6 hinh vat ly xac dinh nang suit cho
ho may tron ¢6 mdt truc vit cén

Niang suat chi phi cho qua trinh trén hén
hop ¢6 mét truc vit con ding phu thudc vao cac
thong s6 hinh hoc, théng s& dong hoc cia may.
Do vay, ning sudt Q ctia qua trinh trén hén hop
6 may trén c6 mot truc vit con 12 ham sé cua cac
doi s sau:

Q=7 g q,D,L,d,S,b,n,v, o, k, o)

Trong dé:

t: thoi gian tron (phit)

g: gia toc trong trudng (m/s?)

q: tai trong cung cAp hay khéi lugng ctua
mot mé tron (kg)

D: duong kinh ctia thung tron (mm)

L: chiéu cao ctia thung tron (mm)

d: duong kinh vit tréon (mm)

S: budc cua vit tron (mm)

b: bé rong canh vit (mm)

n,: téc do quay cua dong cd (vong/phiit)

a: géc nghiéng ctia phan hinh cén (d6)

v: khéi lugng thé tich ctia hdn hop (kg/m®)
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¢: hé s6 chtta vat liéu (hé s6 nap day)

k: @6 tron déu ctia hon hop (%)

Do hé s6 chiia ¢, d6 tron déu cua hén hop k
va a la dai lugng khéng th nguyén nén dat cac
chuén s ', = @, 7, = k va 7', = a dé loai bo ¢, k
va a ra khéi khéng gian bién dé 1ap ma tran tha
nguyén (a;,).

Cac dai lugng D, L, d, S, b ¢6 cung thu
nguyén, 1ap cac chuén s¢
L , d .S ., b
n=—, ty=—, 1\=—, T\=—

"D D" "° D D
loai bd L, d, S, b ra khéi khéng gian bién dé lap
ma tran thi nguyén (a;,)

va

Lap ma tran th@ nguyén véi cac dai lugng
con lai nhu bang 3.

Hang ctia ma tran th nguyén va ctia ma
tran con (), déu bing ba. Vay chuén sé cin
timla p’=n -r =7 — 3 = 4. Do vay, can thiét
chon bon bo nghiém tu do.

Viét hé phuong trinh cho bai toan nay:
Ixk;; +1xk,; +1xk,; =0

1><k3j+l><k5j—3><k7j =0 @)
—1x k” +1x kzj —2><k3j —1x k6j =0

Khij =1, chon k;; =1, chon ky; =ky;; =k,; =0,
thay cac hé s6 nay vao hé phuong trinh (2) dudc:

1+k,, =0 k,,=-1
ks —3xk;; =0 < Ksy =—3
-1-k,, =0 ke, =—1

Khij =2, chon ky,= 1, chon k,; = k3, =k,; =0,
thay cac hé s6 nay vao hé phuong trinh (2) dudc:

k,,=0 k,,=0
kK, =3xk;, =0 < ks, =0
1-k,=0 ke, =1

Khi j = 3, chon k43 =1, chon k3 = kg3 = k,3=0,
thay cac hé s6 nay vao hé phuong trinh (2) dudc:

k73:O k73=0
1+k53—3><k73:0 = k53=—1
—2—k63=0 k53:_2

Khi j =4, chon k,,= 1, chon ky, = ky,= k;,= 0,
thay cac hé s6 nay vao hé phuong trinh (2) dudc:

1+k,, =0 k,,=-1
Ksy —3xky, =0 < Ksy = -3
—Key =0 Kes =0

Lap ma tran thi nghiém qua bang 4.

z A() g
Céac chuan sé:

Q

7T'=—,7Z"=t.n,7Z'I=—
' Diny Tt * Dn D3y

A . z Ar, A
Khong gian cac chuan so:
TE'(p’ n'k’ n'a’ TE'L’ n'd’ TE'S’ TE'b) Tc’l’ n'29 TC'3, TC’4,
Mo hinh vat 1y vé cong suit va ning suit
ctia ho cac may tron cé mot truc vit con cé cling
z /\7 A
chung cac chuan so6: n,= 'y, T = 7'y, M= Wy, T, =
\J —_— \l —_— 1 —_— \J
Ty, Tg= Tg, Tg= Mg, Ty, = Ty
Ly

Chudn sé 7, =
.

3.4. Thanh lap day may tréon dong dang véi
may trén co6 mot truc vit ¢cén da nghién cttu
cac théng so toi vu

Céc chudn s§ dong dang sau day duge dung
dé xac dinh cac dac tinh kinh t& - ky thuat ctua
cac may dong dang

oy Ty Tay Tor, Ty Ty Ty T, W'y Ty Ty

Sau khi tinh toan, thanh lap dugec day may
tron cé ddng dang véi may tron cé da nghién ciu
dugc thé hién qua bang 5.

Bang 2. Ma tran thi nghiém

k]_j kzj k3j k4j k5j
T
st 1 0 -1 -5 3
T2 0 0 -1 2
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Bang 3. Ma tran thi nguyén vdi cac dai lugng con lai

p | 1 2 3 4 5 6 7
Dai lwong

Th&r nguyéh Q t 9 Q D N ¥

M 0 1 0 1

2 L 0 0 1 0 1 0 -3

T -1 -2 0 0 -1 0

:,J Kij Ksj ks Kaj Ks; Ke; ki

Ty 1 0 0 0 -3 -1 -1

2 0 1 0 0 0 1

s 0 0 1 0 -1 2

s 0 0 0 1 -3 0 -1

Bang 5. Day may tron cé dong dang
. . ) . D&y may tron theo ¢& nang suét
Bac diém kinh té ky thuat Ky hiéu Bon vi tinh
1 2 3 4

Khéi lwgng mé tron Q kg 116,4 166,4 216,4 266,4
Cong suét can thiét N kw 10 14,74 20,57 26,14
BPuwong kinh thung tron D mm 1800 2014 2213 2372
Tbc d6 quay truc vit n viph 284 268 256 247
BPuwdng kinh truc vit d mm 700 783 860 922
Bé rong canh vit b mm 250 268 308 330
Budrc vit S mm 420 470 516 554
Chiéu cao thung tron L mm 1200 1343 1476 1582
Thoi gian trén mét mé T phuat 1,6 1,7 1,8 1,84
L\i/léur"c;tiéu thu dién nang Ar kWh/t 977 10,65 12.14 12.75
Do trén déu chia hdn hop K % 82,34 82,34 72,34 82,34
Géc nghiéng clia phan a do 65 65 65 65

hinh cén

4. KET LUAN

Béng phuong phap nghién ctu ly thuyét, trén
co s6 tinh toan cua ly thuyét mé hinh, dong dang
va phép phan tich thi nguyén, xdy dung hai mo
hinh vat Iy cia may tron c6 mot truc vit con diing
theo cong suit va theo ning suit phu thudc vao
cic thong s6 hinh hoc, théng s6 dong hoc va cac
thong s6 dong luc hoc dic trung cho may.

Cong suat N chi phi cho qua trinh trén hén
hop 6 may tron cé mot truc vit cén 1a ham s cua
céc bién s6 sau:

N=f(g,v,D,L,d,S,b,n, g, k, o)

Niang sudt Q cia qua trinh tron hén hgp &
may tron cé mot truc vit con 1a ham sé cta céc
doi s6 sau:

Q=f@,g,q,D,L,d,S,b,n,v, o, k, o)

M5 hinh vat Iy vé cong sudt va ning sudt
ctia ho cac may tron cé mot truc vit con cé cling
chung cac chudn s6: 1, = 7'y, T = Ty, T, = Ty, T, =
T, Mg = T, Tg= Mg, T, = 70y,

9 ~ ! 72:4
Chuans6 7, =—
T
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Thanh lap dudc diy may tron dong dang véi
mau may tréon ban dau da dudc nghién ctu cac
théong s6 t61 uu. Véi két qua nghién ciu nay
gitp cho viéc ddy nhanh qua trinh tinh toan,
thiét k& va ché tao may tron cé mdt truc vit con
dting theo nguyén 1y tron vat liéu déo dung lam
thic &n gia sdic gép phan phat trién nganh chin
nudil trong nude.
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